An analytical solution was derived for the indentation of a cell using atomic force microscopy. The solution allows the partition of contributions from the membrane and the interior soft phase to the overall mechanical properties of a cell. It was found the cell membrane and its pre-stress were important in interpreting indentation data. The solution was used to extract the apparent elastic modulus of the cell and the pre-stress of the cell membrane. The modulus of the cell membrane could be estimated from the extracted apparent modulus if the interior soft phase of the cell was known and vice versa.
